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ABSTRACT 

The  climatology of Iowa tormdocs, prepared to  consolidat(. and  upd:tte t h c w l  data for rffrctive  public svrvice 
use, research, and other  applications  to  the  State's econo~ny,  is I.)xsed on the 667 reported  incidences from 1916 through 
1960. But sorrlc comparison  with  earlier rrcord is 1nadc1 sitIcc. many of the  outstanding  tornadors  and  most of the  hcavy 
losses of life occurred  from 1859 through 1918. Thc  outstanding torrlndoez are  grouped  in  the  following classes: 
(1) with  path  length 25 miles or longer, (2) proprrty loss of a quartcbr rnillion dollars or Inore, and ( 3 )  those  with  out- 
standing loss of life and property. 

The Iowa tornado  climatology  agrecs broadly \\-ith t tw characteristics of tornatlow in  thc  United  Statcs as a whole. 
However,  the areal, seasonal,  and  diurnal  distribllt>ions for Iowa : ~ r o  rc~f inrd,  thr,rcxby incre:tsing th(1 useful knowledge 
for regional use. 

1. INTRODUCTION 

Iowa, located  irnmediat'ely  northeast of' the lle:lrt8 of the 
world's most destructive  tornudo zone (fig. I) ,  now ranks 
fourth alnorlg all  tlle  Stat'es of the  Nation  in  the  totd 
number of torrltdoes  recorded  since  1916. Iowa led the  
Nation  in  reporting the greatest' a1ltluitl number of' tor- 
nadoes during 13 of the 27 yetlrs  from 1918 through  1044, 
but since 1944 Io\v\-u hits r d ~ t l  comparatively lo~ver ,  a s  
other States  in  t'he  torn:tdo  belt  have  reported  incre:ktlg 
numbers of tornadoes [7j. IOW'IL'S long-term  annunl lllearl 
varied  only  slightly  nft'er 1944 as col1lpitretl to  the 191fi-44 
average. This may simply  indicate  more  co~nplete a t l d  

homogeneous  reporting  in lo\t-a than  in tll:my of the ot'hcr 
States of the tornado belt. '  Fortunately,  torntdo tleutlls 
have  been co1np:trat'ively  light)  since 1918, with otlly 61 
persons killed in t'hc past 42 yeus.  However, Iowa 
tornadoes have not :~lwuys  occurred in thinly  populated 
areas and from time to  time  through 1918  consitlertlhlc 
losses of life  were  reported. 7'he two  greatest  tornado 
calarnitics of authenticated  record  occurred  in 1882 a n t l  
1893 wit'h  loss of lire or at letlst  100 and 89 persons, re- 
spectively. To  the C':tnlarlclle tornudo [4, IO, 211 1::4 
deaths were at'tributed  although  accounts vttry. Since 
there seems to be no  decrease  in  t'he  frequency or intensity 
of tornadoes  in  recent' years i t   can be concluded  thtit  in  the 
face of : tn  increasing  population, TOWL has been I'ortunate 
t>o have had so little loss of life and no major ructropolitatl 
areas  struck by a well-developed  tornado.  During  the 
1890-1915 period,  the 49 t'ornadoes recorded ctLuset1 :I 

death toll of' 239 persons  which is about I1 times  tlle loss 
of life that  occurred  in  the  latest %-year period of record 
(1935-60) when  21  persons  died  in  tornadoes.  However, 
during  the 1890-1915 period  the  average  number of tor- 

1 Considcrel)le crcrlit for a large portion of the evccllent rccord is due Mr. C .  D. iteed, 
Ion-a Section  Dircctor 1918-44 and S. E. Decker whosc comprehensivc sulrmaries i n  
Climalologzcal Datu, Iowa provided valnnblc snurcc material. 

r1:rtloes ~~ccortletl per -ycm was less that1 2 as contrnstecl to 
about 15 per year durillg  tlle 1916-60 period;  it is quite 
possible, and very probable,  that'  t'he  average annual 
rlunlber ol  tornadoes  in lo\f7a is  some  number  quite in 
excess of 15. 

h t abulatiorl of lowa tornadoes chronologically from 
1890 t h o u g h  I060 n i th  associated loss statistics [22] 
and a chronological  cross-index of t'ornadocs b>- county 
of origin [I21 were originally prepared because of public 
scrvicsc requiretllcnts  upon 1T.S. Weather  Bureau offices 
and other  agtncics  concerned  with the State's public 
safcltJ- ant1 wr-clfare. From  tlltse dtlta, omitting t'lle few 
tornadoes  rcportcd  prior  to 1916, were prepared the 
larva t o rnado   s t a t i s t i d   s~ l r t~~~~ar~ iza t io r~s  of this paper. 
But thc pcriotl  prior t o  1916 was not  entirely neglected 
(tahle 5 )  bee-ausc of the several  tornado  calamities t'hat 
gained  low':^ a reputation  for  tornadoes well before the 
20th  cetltwy,  dthough  Hinrichs [GI dissented. I n  some 
States  tornado culalnities  have  directed  public  attention 
toward the irlc~orporntion ol safety features into such 
construction as schools am1 factories.  The clat'a included 
in  tllis paper provitle scasonal antl areal  probabilities for 
these uses as well as lor ratlar rneteorological  research 
:mtl thc illlprovelrlent of severe storm forecasting. In 
1953, Flora [2] reported more  tornadoes  per  unit'  area in 
Lotm than  in any othcr State in  the  union,  but  the report- 
ing  intensity  center has since stlift'ecl southwestuwd 
(fig.] ). 12"vcrtlleless. t he need for  adequate  preparation 
in tlle event of a tornado st'rikc  has  been llist'orically 
tle~llonstratctl.  The climatological data  about tornadoes 
now available  for  intelligent  planning  provide  t'hc prob- 
at)ilit,y  basis for these  considerations. 

A certain  anlount of bias is evident'  in  tllesc data, as in 
those for any  area,  because of t'lle uneven  dist'ribution of 
hunlan  population and related  interest  and  indirect'ly, 
perhaps, the distance  from  the  collection ccnt,er. Cllassi- 
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FIGURE l.--?;umbcr of rcportcd t,ornndoc~s in t h c l  Crlited St:tt,c,a by 1' f'squaros", 1916-61 [20]. Rascd on the first point of contact with 
gro1111d of 11,053 torlladors. 

fication of the  tornadoes does  not, wholly eli~nirlate  tllcse 
biases and  indicates  certain  ot'her  lirnitations of the 
s t m m  st'atist'ics such as the  variable  classification of 
tornadoes passing  over  St'ate borders and those  occurring 
in family groups. 

2. SOURCES AND  RELIABILITY OF DATA 

The Iowa tornado tabu1at)ion 1890-1960 1221 was 
prepared from  the torrladoes officially recorded  in TVcatl~er 
Bureau publications [15, 16, 17, 181. Bdditiond  data 
about Iowa tornadoes  were  available  from  the  original 
newspaper accounts of some of the tornadoes and from 
Yearbooks and  Annual  Reports of t'he Ioma (kop  and 
Weather Service (1890-1959). The  data l ~ v e  been 
carefully compared  with a recently  revised Wcat  her 
Bureau study [14]. Where supp1ement:try (lata were 
available, revisions or new tornado crltries  were made, 
but few changes were  necessary  despite  t'he supp1ernent:lry 
data sources. It is  inevitable  t'hat some torntdoes have 
been onlit'ted and some others  improperly classified. 
Tornadoes wich long paths  and  those  with  skipping  paths 
may have  brcn  reported as several  with  shorter  paths, 
even though  these may have been generated  at'  intervals 
from a single parent' (aloud. Nevertheless,  these  tornado 

data  h;Lve been carefully evaluated by the  various 
meteorologists and clinmt~ologists  over the years and are 
the best  available.  The  characterist'ic  pattern of destruc- 
tion has been well known in  Iowa  since  settlement  began 
in the Stat'e,  wit'h some authenticated  tornado records 
extending  over a full ccntury. Early newspapers, and 
historical  accounts  in  such  publicat'iom as the Palimpsest 
and the Iowu IVmther Report [I61 have provided the 
inforlnntiorl tLbout the  earliest  tornadoes  reported in 
Jowa [3, 9,  10,  11, 21, 231. 

3. IOWA TORNADO CHARACTERISTICS 

Torn:tdoes ill Iowa differ  litt'la from the violently  re- 
volving  lullrlcl clouds s3 we11 known  east of tlhe  Rockies 
in the  United  St'ates,  in  south and central  Russia,  and in 
southern  Aust'ralia,  but are more  frequent,  and  intense 
than  those  occurring  elsewhere  in  the  Unit'ed  States  or 
Europc, Asia, and Af'rictk. T n  the 1916-60 pericd, Iowa 
reported a total of' 667 tormdoes,  approximately one- 
sixteenth of the  nationwide  count of 10,340 tornadoes. 
The  areal  distribution o l  Iowa t'orrladoes by  county  point 
of' origin  indicates a higher  frequency  over most of western 
and central Iowa than elsewhere  in the  State (fig. 2 ) .  

The average nuruber of tornadoes  per season is  14.8, 
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FIGIRE 3.-Xumber of reported  tornadoes,  tornado  days) and 
tornado  deaths in Iowa by Fears, 1916-60. 

FIGURE 2.-Tornado frequency  in  Iowa, 1916-60. Isolines t x w d  
on total  number  reported  per  county  (approximately pcxr 0.4" 
"square") of origin. 

2.3  have  traveled a distarwe of 25 miles  or   no re, and 1.3 
have caused at, least R quarter ol a rnillion dollars loss 
(table  2). 

occurring on an average of 7.7 days (,table 1 and fig. 8 ) .  
The seasonal distribution has ranged iron1 2 tornadoes 011 

2 days in 1917, to 45 tornadoes on 20 d a y s  in  1928. On 
the average,  about 1 tornado each pear  has  caused  death, 

r .  1 . \ B I . E  2.--Special tornado  classes. Ann7tuZ number tornadoes 
currsing  death and injury,   death only, $250,000 or greater loss, and 
path lengths of 2.5 m i l e s  or longer,  1916-1960 

Injuries 25 miles 
Path 

or longer 
greater 

loss 
Year  Number 

- 1 -  ;I- f 

li 
13 
i 

1 
0 
0 

29 
0 
0 

4 
1 
F 
1 
P 

0 

1 x3 
0 

0 
5 

20 
ci 
6 
8 

58 
2Y 

10 
5 

30 
19 

54 
I) 
I 
3 
0 

3R 
IO 
6 
9 

27 

9 

20 
13 

31 
I O  
4 
3 

27 
4 
S 

l i  

l Y  
4 

1" 
0 
9 
1 
L 

11 
5 

16. 2 
731 

0 
0 
4 
(1 
0 

1 
1 
0 
0 
3 
I 
0 
2 
0 
0 

0 
0 
1 
1 
0 
2 
0 
0 
0 
0 

0 
1 
1 
1 
0 
1 
1 
3 
0 
0 

2 
0 
3 
2 

1 
0 
0 
5 
1 

n 

$11n 
8 

2.450 

19x 
157 

6x4 
i 4 i  
95 

2. 150 
99 

43'7 
168 

1.970 
232 
445 

4 i8  
211 

449 
4332 

Mi2 
ltiY 

396 

:!46 
4" 

134 

t : 
1 
, 

20 
13 
18 

IO 
9 
5 
8 
5 
3 

18 
5 

A 
9 
8 
8 

I! 
7 
4 
4 
4 
3 
4 

5 
0 
1 
3 
0 
2 
5 
2 
5 
3 

21 

22 
16 

13 
6 
9 

34 
9 

10 
11 

4 
0 
0 
1 
0 
L 
1 
0 
0 

3 
4 
8 
5 
3 
1 
L 
3 
1 
1 

1 

0 
1 

n 
n 
1 
5 
3 
0 
1 
1 
2 
1 
2 

5 

x 

1 

2 
1 

2 
0 
0 
0 
0 
0 
1 

5 

12 
6 

12 
18 l" 

347 
7. 7 2.0 

90 
1.3 
38 

2.3 
69 

*Losses categorized by classes. 
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FIGURE 4.-Kumhcr of reported  tornadoes  in Iowa bx rno11th5, 

1916-60. 

The seasonal  tornado  distribution  in Iowa, :LS in the 
Nation, reaches  its  peak  frequency  in May (fig. 4), and 
tornado days peak  in June. Unlike  the  national  distribu- 
tion, the Iowa seasonal  distribution of' torn' d( 1 o occurrences 
is much more  pronounced,  ranging iron1 none in  Decenlber 
and January t'o 56 percent of the seasonal total  in M a y  
and June,  as  contrasted  to  the  national  range of 4  percent, 
to 40 percent  for  corresponding  periods. In Iowa, the 
tornado frequency b>- nlont'hs  in  descending order is (fig. 
4): May, 31 percent;  June, 25 percent;  April, 1 3  percent; 
July, 11 percent;  August, 7 percent;  September, 5 percent; 
March, 4 percent;  October, 3 percent;  Novenlber, 1 per- 
cent; February, a single  occurrence; and December : ~ r r d  
January, none. In the  past  45  years,  t'ornadoes  occurred 
on 92 days  in  June  as  compared  to  81  days  in h h -  with 
an average of 1.8 and 2.5  tornadoes  per  tornado d a y  re- 
spectively. July,  with a total of 50 t'ornado days in thc 
45 years of record,  averages  1.5  tornadoes  per  tornado d a y ;  
April with  41  t'ornado  dnys  averages 2.1; August  with 32 
days averages 1.4; March and Scptenlber, each with 17 
days, average  1.7 arid 1.8  t'ornadors  per  tornado d a - ,  re- 
spectively; October  with 11 days averages  1.8; and S o -  
vember wit>h 5 days  averages  1.6  t'ornadoes  per  tornado 
day. Thus,  tornadoes seem to  be  more  likely on any 
June day  than  on a May day, but  about 40 percent more 
tornadoes occur  on  an  outbreak  in M a y  as compared to  
June. The clirnutological expectancy of t'ornado  days  in 
Iowa in  June  during  any >Tear is then  slightly more than  2, 
with the  average  June  total  number of tornadoes  slight.ly 
under 4"similarly  in May it is  1.8 days and 4.5  tornadoes 
per year. 

The  peak of the  tornado season in Iowa is in  late May 
with the  highest  actual  daily count of 20  tornadoes  on 
May 18 and  21  and  the  5-day  smoothed  mean of 11 on 
May  19-20 (fig. 5 ) .  This coincides  with  the  third  most 
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FIGURE .5.-Five-dny running means of daily  total  number of re- 
ported tornadoes and tornado days in Iowa, 1916-60. 

frequcrrt date  nationally  on  May 20 [14]. The  national 
peak  precedes  the  Iowa  peak bF 3 weeks. The  5-day 
smoothed  means of daily  tornado  counts  plott'ed on the 
center day produced  an  apparent  fluctuation  variable 
rlrostlJ- from 4 to  7 days from  each  maximum  to  minimum 
ant1 conversely. The correlation of this  fluct'uation  with 
the ntttior~rtl tornado  statistics [14] was not  particularly 
good. A similar  comparison  with  warm season rainfall 
probtlbilities  in Iowa was equally  unpromising. 

The  tabulation of tornadoes  over  the 60 minutes of each 
hour (fig. 6) shows that  the  most  likely  time of tornado 
occurrence  is around 5:30 p.m. CST.  Sixty  percent of the 
Io\va  t'ornadoes were reported  between  the  hours of 2:Ol 
p.m. and 8:OO p.m.,  but  only 1 in 20 between 6:Ol a.m. 
ant1 12 noon. 

Tornado  movement  (or  t'ranslation)  speeds  vary, bu t  
average  around  40  1n.p.h.  wit'h  the  direction of movement 
usually  toward  the  northeast. In  fact, 56 percent of the 
Iowa tornadoes  have  moved  northeastward  and 90 per- 
cent  in  some  eastward  direction (fig. 7). Of the  remaining 
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FIGT-RE B.-Xumber of reported  tornadoes  in Iowa. by tirnc of 
occurrence, 1916-60. Hourly  tabulations begin 1 minute past 
the hour  and  end on the  hour. 
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FIGURE 7.-Tornado rosc for Iowa, 191W30,  sho\ving percent of 
reported  tornadoes moving from indicated  directions. 

10 percent', 7 percent moved northward, 2 percent  south- 
ward, 1 percent)  northwestward,  and a few  southwestwt~rtl 
and  north-northwestward. On at  least  two occasions, 
Iowa  tornadoes  have followed :t loop path  and  on  sevcrd 
occasions waterspouts  have  been  reported  because of' 
tornado  passage  over  water  surfaces. 

It is  readily  apparent  upon  examination of torrlt~do 
dat'a  that  considerable  subjectivitv is involved.  Since 
the  tornado  statistics  were  dependent'  upon (1) t'he  initial 
observations, (2) the  reporting of the  observations  to 
proper  authorities,  and ( 3 )  their  classification of wind 
storms  as  tornadoes  or  "not  tornadoes",  there  is,  without' 
question, a suggestion of population  bias,  variable 
Weather  Bureau  emphasis  and  initiative on securing 
tornado  reports, and the ir1divitlu:tl jutlgelllerlt involved 
in  the f i d  classification. 

Because of the possible reporting biases it  appeared 
that  tabulations and evaluations  under  different  critcris 
for  classifying outstanding  tornadoes would be usefnl 
derived  tornado  statistics.  Accordingly,  the  outstalltlillg 

TARLE 3.-Tornado paths 66 miles or longer, 1916-1960 (see fig. 8) 
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48 

42 
54 

69 
67 

32 
41 

28 
40 
76 
45 
46 
40 
45 
90 
33 
25 
58 

180 
110 
25 
25 
30 
25 

125 
40 

35 
60 
25 

30 
25 

80 
30 
60 
60 
35 
30 
50 
40 
30 
28 
50 
30 
28 
30 
25 
50 
30 
45 
40 

3&35 
30 

30 
28 

120 
72 
70 

1W 
180 
85 
70 
80 

150 
50 
80 
50 
35 
25 
- 

torrltttloes for loss of human life and injuries, damage 
of a quarter of A million  dollars  or Illore,  arid tornadoes 
with p t t th  length of' 25 miles  or  longer  were separat'ely 
tahulttted (tables 3 ,  4, 5 ,  and fig. 8) in  the hope  that 
these llligltt furnish  a  more  ullbiased  tornado climatology, 
sir1c.e such  outstttndi~lg  tornadoes could sctbrely  escape 
observation,  reporting,  or  classification.  (This, of course, 
is  with  exception as exarllination of historical record 
reveals.) Of all reported  tornadoes 9.6 percent  had path 
length 25 n d c s  or  longer, 5.7 percent  caused tlalnage of 
$250,000 or more, 6.9 percent  were  responsible for loss 
of human life, a n t 1  another 14.1 percent  caused injuries 
without  record of loss of life. Tllus 21 percent of all 
tornadoes  reported  in  this 45-year period  caused human 
injury or loss of life. 
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TABLE 4.-Iowa tornadoes with $250,000 or  greater damage 
( 1  916-60) 

Franklin .-... 
tamie. I 

Page-. -". . . 
Cherokre.". 
Montgomery. 
Wr igh tL .~ . .  
Cass. - - "". . 
Emmet ....-. 
Clay ""_" ~. 

I3uchanan .... 
Buchanan .... 
Siouu. .... .. . 
Union .... ...~ 

350, 0fiO 
250,000 
350.000 
400.000 
300.000 
300,000 
30,5, OOO 
285,000 
250, wo 
250,000 

1, o o o ,  000 
450,  000 

June i". .I 
1954, Apr. 5"" 

Apr. 3.. 
1456, Aua. E.. 

195Y, May 9.". 
195i,July4 ~... 

May 9"" 
May 10 ... 
May 18". 

1960. .4pr. 16". 
May 31." 

Ma? 20". 

_ _ _ _ _ ~  
'Based on monetary values at time of occurrence. 
"Includes extensive flood damage. 
tGreater than $500,000 loss. 

Even these  criteria  have  their  limitations.  The  number 
of tornadoes  causing  a  quarter nlillion dollars or great'er 
loss fluctuates  more or less directly  with  the price index 
such that  the l'ewest occurred  during  the  depression  years 
in  the '30s and  the  number  increased  thereafter.  Tor- 
nadoes  causing  death  have  dinlinished  with  time in re- 
lation  to  the  total  population,  nost  likely because of 
improved  forecasting,  warning,  and  cornrnunication facili- 
ties,  but' also due  to  a  greater  number of "lesser"  tornadoes 
being  reported  wit'h  more  chance of visual  sightings.  In 
the 1916-30 period, 27 tornadoes of the 220 reported  caused 
death,  a  ratio of nearly 1 in  every 8, as  compared  to 10 
death-causing  tornadoes of the 271  reported  in  the fol- 
lowing  15  years  (1931-45),  and  9 out of 176 reported in the 
I 946-60 period. 

By  5-year  intervals,  tornadoes of 25  miles or longer  have 
varied from a  frequency of 22 in  the 1941-45 period  to  3 
in 1946-50 and 1936-40. In general, figures 1, 2, and 8 
are  in  agreement,  alt'hough  figures 2 and 8 refine the  total 
population  to  densities  within  the  State. A concentration 
of tornadoes  reported  in  Clay  County  on figure 2 is 
curiously  absent  in  figure 8, since no reported  tornado of 
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1 
2 

4 
3 

5 
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10 
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11 
12 
13 
14 
15 
1F 
17 
18 
19 
20 
21 

23 
22 

24 
25 
26 
27 

29 
28 

30 

*Losses based on monrtary valurs a t  t i m e  of occurrer~ce. 
**Includes cxtensive flood damage. jareater than 9'500,000 darnagc. 

25 miles  or greater  length has ever  originated  in ('lay 
County.  Figure  8  also  reveals on l~ -  4 tornadoes of t he   t o td  
66 as having  traveled  over  the Iowa border, 11s contrasted 
to  33 tornadoes  that  traveled  over  tlle  inner  border of the 
tier of counties  indicating  that  perhaps :t greater coortlinw- 
tion  in  reporting  nlay be needed  between  States. 

4. SOME NOTEWORTHY IOWA TORNADOES 

Tornadoes  have been of considerable  interest in IOWR, 
as in  all parts of the world, as evidenced by the early 
written  reports and the  national  and  international  interest 
in  regard to the outstanding  tornado  disasters  in Iowa 
that occurred mostly  in  the  latter half of tlle 19th century. 

The earliest tornado of record  in Ioma was reported on 
July 29, 1804 as tlle  Lewis and C'lnrk Expedition [lo], 
toiling up t'he Missouri  River  along  the  present  bountlaries 
of sout'hwestern  Iowa,  observed the destructive  work of a 
tornado  that  had passed  southettstward  into  Iowa  aboltt~ 
a year  before.  Captain  William  ('lark  entered  in  his 
journal  on  that  date  the following: 

On the S.S. passed 111uc11 falling  tinlber t t p -  

pearently  tlle ravages of a Dreddfull  haricatt 
which had passed  oblequely  across the river 
fr0mN.W. t0S.E. about twelvenlonthsSirlc,nlutly 
trees were broken off near  the  ground  the  trunks 
of which  were sound and  four  feet  in  diameter. 

On June 18, 1859, national  at'tention was directed to 
an Iowa tornado  in Frank  Leslie's  Illustrated  Newspaper 
which contained  five  graphic  pen  sket'ches m d  a brief 
but  vivid  account by Mr. J. A. W'eatherby of Iowa City 
of a tornado that passed south of Iowa City  in a south- 
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eusterly  direction on the  afternoon of May 24, 1859. 
'I'he Iowa ('ity Itrpublican reported loss of life and property 
heavy ( 5  killed, 18 injured, : r n d  $12,000 dalrlage). Dr. 
Gustavus  Hinrichs [SI, tlle  first  Director of the Iowa 
\.C'eather  Service, authenticttted  this  tornado as t'he first 
reported  tortlado  in  the  State  after  settlernent began, 
tllthougtl many nlust have  occurred  previously  that were 
tlot reported.  Evidence of etwlier tornadoes  in Shelby 
( 'ounty WLS established  by Asp [I]. 

Iluring the following sumnler on June 3, 1860, Ca- 
mt~nche, Iowa, located 6 miles south of (Ilinton, mas virtu- 
ally  obliterated t)y A tornado.  This  disaster was reported 
t ~ s  a "ntttional calan1ity" to the  Nation  in Harpers Weekly 
[4]. Accounts ol the loss of life and dwlllages vary. 
Dorothy  Wagner [21] tabulated  the loss of life at' 134 
persons nncl 2,500 rendered  homeless.  Another account 
listed 28 dead, 81  injured, and hundreds homeless after 
the IOO-lrlile loug tornado 1 1 a d  passed out' of Iowa. The 
tornado was first  seen about 1.5 miles  west of Cedar 
Rapids  during  the  afternoon of June 3, reaching C'arnanche 
about 6 : N  p.m. 

Apparently  the  next  outstanding  tornado disasters 
were the twirl twisters on Easter Sunday (April 21) 
1878, described by Dr.  Hinrichs [I:{]. Despite t'he 
sparsity ol  settlenlerlt, 28 persons  were killed  and 57 
injured as these  tornadoes  moved  northeastward along 
the  3laple and Boyer  Rivers. On this occasion the first 
waterspout'  to  be  reported  in  Iowa was observed  as bhe 
Maple  River  tornado  moved  across  Storm  Lake "causing 
illmlerlse waves to beat  against  the  shore" [13]. 
In the 41-year  span,  1878  through 1918, 381 persons 

lost  their  lives  during 10 outstanding davs of tornado 
action (see table 5) as contrasted to t'he 66 lives  lost in 



the latest  41 years of this  survey.  Thus,  it is evident’ 
from these and other  conlparisons  that the tornado 
reputation of Iowa  was  drttrnatically  fornlulated  Inostly 
in the years bel‘ore the  most  complete  tornado  record 
gathering years  from  1961  to date. 

From the  list of‘ outstanding  tornadoes  in  table 5 ,  
the Grinrlell t’orrlado on  June 17, 1882 accounted for 100 
lives lost, and the  Porneroy tornado on July 6, 1893 
accounted for arlother 89 persons killed. The Grimell 
tornado was classified as the most destructive  up  to that 
time in Iowa with  the  heaviest losses in Grinnell  and 
Malcorn [2, 61. 

J. R. Sage  (Iowa  Weather and Crop Service,  1893) 
noted that  many lives  were spared in the  Polneroy  tornado 
as people took refuge in tornado caves and basements. 
This tornado  origrlnted in Cherokee (’ounty about 5:OO 
p.m. on July  6, 1893 and moved  enst-southeastu.Rrd reach- 
ing Porneroy  between 6 :30 and 7 :00 ~ . I I I . ,  and ending  about 
4 miles east of Yorneroy. This  tornado  SO pnssed over 
Storm Ialkc  creat’ing R waterspout and the  “wlter  along 
the north shore receded  rapidly, :L I~undretl J‘eet or more, 
leaving bare  ground  at  the pier where the strlrlll ste;mboat 
lands. After  its passage, water  rushed b w l ~  with :1 tidal 
wave several  feet  high.”  [In]. 

The storm of September  21,  1894,  to w l ~ i c h  53 tle:itlls 
and a half million dollt~rs loss were attributed,  moved fro111 
Clay to Howard (’ounty. Multiple torrultlo paths were 
reported wl~icll  in  most cases were orierltctl to the nortll- 
east as is  often  the case with nlany tornadoes of unusual 
length. 

The outstanding losses on Alarch  23, 191 3 were :qg:ain 
caused by a complex of‘ tortladoes tlltit rllovecl out o l  
Nebraska ; losses  were  rnost’ly  concentr:rtcd  in Shelby 
County and the  adjacent  counties. 

Of the numerous outstanding  tornadoes  investigated, 
the direct’iorl of rnovernerlt ranged from northetlst  to  south- 
east. Some of the  most dwr1:uging tornadoes  moved south- 
east’wartl, antong which were the Iowi (lity  tornadoes 
(1859), t’lle Cnlnanchc  tornado (1860) 14,  211, the Grinnell 
tornado (1882) [5], and  the Porrleroy tornado (1893) [ I l l .  
Again in  recent years some southeastwtlrd moving storms 
have been outstanding ~ l d  merit’  further  research. 

On two  occasions the  reported  torntldoes were unique in 
that a circular path was described. On June 23,  1919 nt’ 
about 6:25 p.m.  near Riceville a torn:~tlo “. . . ~ t ~ a d e  a 
complete loop and crossed its OWTI path rlear1J- all  within 
Sections 1, 2, and 12 of Douglas  Township,  as  vouched  for 
bymarlyeye witnesses.” [19]. In  1942,011 June 15, R crescent- 
shaped t’ornado  path, which  curved iron1 a southeasterly 
direction through  the  south,  west,  north, c l n d  then  north- 
east, was reported  in  Buchanan  County.  Upon  occasion 
tornadoes have been  reported  to  split and in other  instances 
to follow closely in the  pat’h of a preceding  twister. Tor- 
nadoes have been  reported  to  have  touched  only  into 
the tree tops on occasion, and a large  number of funnel 
clouds are  now  reported  which  never  reached the ground. 

Iowa tornadoes  in  recent  years have been noteworthy 
primarily  because of propert’y losses. Of the 6 t,ornadoes 
\\-it’ll at  least a million dollar loss (table 4) 5 were report’ed 
in  t’he last decade;  undoubtedly a result,  in  part’, of the 
dollar  vduat’ion change. The $6 million  loss  associated 
with  the  st’orrn  in  Hancock  County  on  June 25,  1951, 
“. . . wtas largely  caused  by flooding  following  widespread 
rains.” [8]. The associat’ed  t’ornado  laid  waste  the  small 
town of Duncan  at  5:07  p.m.,  destroying  t’he  largest 
buildings and  damaging  numerous homes,  then  moved 
northeastward  demolishing  homesteads  and  overturning 
:L freight’  train  before  spending it’self [ls]. 
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